Beta-thalassemia and sickle cell disease in culture of early erythroid precursors: hemoglobin synthesis and ultrastructural study.
Hemoglobin synthesis was studied in culture of early erythroid precursors (BFU-E) from the blood of nine patients exhibiting sickle cell anemia and of 14 with various types of beta-thalassemia. The results concerning gamma gene expression and plating efficiency in heterozygotes for sickle cell anemia were similar to those of normal adults (gamma/alpha = 0.05; 65 BFU-E colonies/10(6) plated cells) while, in contrast, homozygotes for sickle cell disease exhibited average values higher than the controls (gamma/alpha = 0.18; 80 BFU-E colonies/10(6) plated cells). However, the results were very heterogeneous from one subject to another. In heterozygotes for beta-thalassemia, gamma gene expression and plating efficiency were both slightly higher than those for normal individuals (gamma/alpha = 0.095; 129 BFU-E colonies/10(6) plated cells). In patients homozygous for beta-thalassemia, a marked increase in plating efficiency and gamma-chain synthesis was constantly observed (gamma/alpha = 0.41; 221 BFU-E colonies/10(6) plated cells). The high proportion of gamma chain synthesis was not related to a positive selection of F cells, since the gamma/alpha ratio remained constant during the in vitro erythroid maturation. Furthermore, a major increase in free alpha chain proteolysis can be ruled out, since the beta/alpha ratio was of the same order of magnitude in culture and in freshly drawn cells. Thus, the increased Hb F synthesis in vitro was the consequence of a true stimulation of gamma gene expression, which permitted partial correction of the globin chain imbalance. Ultrastructural studies in two homozygotes for beta-thalassemia showed a marked decrease in the abnormalities of the erythroblasts derived from erythroid precursors in vitro in comparison to those from fresh bone marrow samples. In particular, Heinz bodies were much less numerous and a high frequency of mature erythroblasts and reticulocytes was observed in culture. These results support the view that, in sickle cell anemia and beta-thalassemia, a high potential for gamma gene expression exists and can be expressed in culture.